It is well known that the classical theory of lubrication does not predict the existence of a stable hydrodynamic film between two parallel surfaces. Experimental results have shown that the surface roughness (asperities and cavities) helps the pressure buildup between the two surfaces, thus maintaining the load support that keeps the surfaces from collapsing into each other. The effect of surface roughness on lubrication has gained considerable attention since it is widely recognized that surface roughness can alter the solution for pressure and leakage in hydrodynamic bearings from that given by classical theory. The present work investigates the effect of random (stochastic) surface roughness on the lubrication characteristics of a thrust ring engineered with deterministic surface features.
INTRODUCTION
The surface roughness in this paper is classified as: the random (stochastic) surface roughness which is a product of surface finishing, and the deterministic surface roughness which is engineered using novel sophisticated MEMS techniques such as LIGA [1] . Deterministic micro asperities are features that have a specific pattern in terms of shape and size. The protrusions are termed positive asperities and the cavities are termed as negative asperities. The deterministic surface roughness is widely known to enhance the lubrication characteristics (pressure distribution, load, flow factor, and friction coefficient). In many previous works the lubrication characteristics of hydro dynamically lubricated thrust rings with different geometries (triangular, square, circle etc) in the form of deterministic surface roughness have been studied [2] . The previous lubrication model of these deterministic asperities assumes perfectly smooth surfaces when compared to deterministic features. But the surface characterization of these engineered surface patterns under the optical 3D surface profilometer reveals the presence of the random surface roughness super imposed on the deterministic features as shown in Figure 1 . This initial random roughness may be attributed to the manufacturing process limitations. In many applications it is observed that the random roughness increases due to the wear during operation. These random roughnesses of small amplitude in comparison to the deterministic surface play a significant role when the operating film thickness is of the same amplitude as the random roughness and hence can no more be neglected. The present work investigates the effect of random (stochastic) surface roughness on the lubrication characteristics of the thrust ring engineered with deterministic surface roughness. The Average flow model derived by Patir and Cheng [3] is used to numerically simulate the effect of random roughness. In the present work it is assumed that no micro inter-asperity cavitation takes place. The surface characterization shows that these random roughnesses have Gaussian distributions and are isotropic in nature i.e. they have the same autocorrelation length in the X and Y directions. Therefore the present work is focused on studying the effect of isotropic random surface roughness on hydrodynamic lubrication of deterministic asperity. 
The above equation is solved by using finite difference method. 
Maximum surface roughness effects are observed when one of the surfaces is considered smooth; this is because of maximum φ s effect. Effect of surface roughness on load capacity is studied by considering three different cases: (a) rough surface moving; (b) smooth surface moving; and (c) same roughness on both the surfaces. Figure 3 shows the effects of surface roughness on hydrodynamic load capacity, it is to be noted that as the h/σ increases the solution approaches the smooth case. 
